Based on the analysis of the research status of reinforced masonry in China and abroad, the shortcomings of reinforced masonry structure in China are put forward. By analyzed the advantages of fiber grid materials in masonry structure and the research status of fiber grid in China and abroad, the new system of fiberglass reinforced masonry instead of reinforced masonry is proposed, which makes up the shortage of reinforced masonry and conducive to the development of wall material innovation and building energy conservation. Some suggestions are put forward for the research of the new system of fiberglass reinforced masonry structure, which has a good practical significance and broad application prospects.
INTRODUCTION
Reinforced masonry has many advantages as masonry structure, for example, it is easy to use local materials, good fireproof ability and durability, good heat preservation and heat insulation performance, etc [1] . And reinforcement increases the ductility and seismic performance of masonry structure, it has made a rapid development both in China and abroad.
However, reinforced masonry construction in great quantity, reinforced field processing, steel susceptible to corrosion and other shortcomings, especially for the promotion of thin mortar, traditional reinforcement (or mesh) method has become the obstacles to the promotion of reinforced masonry [2] .
In addition, the masonry will produce compression deformation under compressed, while the block itself generates minimal deformation, it is mainly caused by mortar, the mortar more thickness, the compression deformation value 1 Chunyi Xu, Biao Lu, Xi Yu. Shenyang Jianzhu University, Shenyang, Liaoning, China, 110168.
is greater, the formation of transverse tensile stress is larger, it is more easy to damage of masonry structure.
This must take certain measures to explore a thin mortar joint wall can achieve and can improve the ductility of wall materials and technology, and has the advantages of convenient construction, good durability and reasonable price is imperative, so that the masonry structure of energy saving, shock resistance and crack resistance as possible.
ADVANTAGES OF FIBER GRILLE IN MASONRY APPLICATION
Through investigation and analysis, that the allocation of a certain number of fiber grating in mortar should be the ideal alternative to ordinary steel. The socalled fiberglass grid used in the road is a special design and manufacture of the grid fabric, equivalent to the asphalt mixture reinforcement treatment. It has the following advantages: 1) After special treatment agent for coating on fiberglass grid, fiberglass grid can resist various physical and chemical erosion wear, but also to resist the adverse effects of biological erosion and climate change, to ensure its stable performance;
2) Because the material itself has high tensile strength and low elongation, it can increase the flexural tensile, seismic performance and the effect of delaying cracks;
It has the advantages of light weight, easy clipping, simple and convenient construction, strong operability and controllable construction quality;
3) The fiberglass grid mesh has aggregate interlock function, alleviate the transverse strain of mortar, then the complex stress state such as tension, bending and shear in the horizontal mortar is improved;
The use of fiberglass grating material is relatively thin, can effectively reduce the mortar thickness, thereby improving the strength of masonry structure while improving the thermal performance of the wall.
The main performance index of fiberglass grating is shown in the table Ⅰ.
DOMESTIC OF FOREIGN RESEARCH STATUS AND ANALYSIS
At present, the fiberglass grid material is mainly used in road engineering, due to resistance to asphalt concrete pavement reflection crack caused by the occurrence of cracks in the pavement base, and repair shaped cracking and full of cracks of old pavement.
In the United States, Australia and Japan and other developed countries, fiberglass grille applications for more than and 10 years, the mechanism of action is also studied systematically, including [3] [4] [5] [6] [7] [8] [9] : S.F. Brown "grid experiment" and R. Hass "grille asphalt pavement full-scale test research", Mobil oil company "grille Asphalt Overlay", and formulate the corresponding design specifications, widely in the field of application of high grade highway, municipal road and airport runway, higher requirements.
The research in recent years in China are: Li Hong [10] of fiberglass grid anti coagulation ice asphalt pavement ice melting power -heating time and ice melting capacity. Wang Qingbiao's [11] research shows that the glass fiber grid material can ensure the stability of its performance, and has the ability of soil occlusal interlocking. Zhang Baizhenming [12] to determine the tensile strength of glass fiber grid, the grid can delay the crack and the bearing capacity of pavement has obvious improvement effect. Han Shufeng [13] study shows that the reinforced composite pavement has excellent low temperature crack resistance and high temperature stability.
The study showed that the fiberglass grating has the advantages of high tensile strength, low elongation, thermal stability, creep, physical and chemical stability and aggregate interlock etc. It is proved that fiberglass grating can be used as an ideal substitute for common steel bars in reinforced masonry structure.
PROBLEMS STILL NEED TO BE SOLVED AT THIS STAGE
Comprehensive analysis of research data at home and abroad, although the developed countries in Europe and America of reinforced masonry structure has done a lot of research, but because the testing methods, standards, wall materials, design method and construction method and China have different requirements, can not simply copy the foreign form. There are many researches on the theory and application of reinforced masonry in China, however, due to the influence of many factors, such as test methods and test conditions, the dispersion of test data is very large, although some common laws can be found, the research on the relationship formula, especially the theoretical model of shear strength and the seismic design method need to be improved.
Based on the above analysis, the research on the performance of fiberglass reinforced masonry has the following problems to be solved:
(1) Fiberglass grid materials and mortar collaborative performance. The necessary conditions for the joint action of fiberglass grating and special mortar are reliable anchorage and bond between them. Therefore, the analysis needs to solve fiberglass grid and mortar working condition and anchorage stress is part of the research in the future.
(2) Mechanical properties of glass fiber grid reinforced masonry. Comparison of reinforced masonry, to explore the fiberglass reinforced masonry compressive strength, flexural tensile strength and failure modes. In addition, it is necessary to study the selection of fiberglass grating in reinforced masonry and the influence of mortar thickness on strength. Clear the stress mechanism, determine the fiberglass grid reinforced masonry bearing capacity calculation formula is further required on the part of future research.
(3) Establishment of theoretical model of shear compression strength. The shear capacity calculation formula of masonry wall in masonry specification is mainly based on the test results of 41 pieces of wall, it may not be applicable to the fiberglass grid reinforced masonry. The dispersion of test data is very large, it is necessary to study the shear strength theory model of fiberglass reinforced masonry shear wall, which is helpful to understand the influence of various factors and promote the experimental study.
(4) Seismic performance and seismic design method of fiberglass grating reinforced masonry. It is necessary to define the failure form, characteristics and mechanism under seismic action, and to analyze the influence of vertical load and grid placement on seismic performance. In addition, because of the complexity of masonry material itself, the idea of seismic design performance is a big challenge for the masonry structure based on the need to further study the capacity spectrum method used in masonry structure, especially the comparative analysis and test results.
CONCLUSIONS
Fiberglass grating is a kind of fiber reinforced composite material with high strength, good toughness and low cost, applying it to masonry structure can make up the deficiency of reinforced masonry structure and enhance the seismic performance of masonry structure, conducive to the development of wall materials innovation and building energy efficiency, has important social significance and broad application prospects. But at present, the domestic research on glass fiber grating masonry structure is lack, which largely limits the popularization and application of glass fiber grating masonry system. Therefore, the experimental and theoretical research on glass fiber grating masonry structure provides the basis and reference for the application of glass fiber grid masonry structure and the preparation of rules.
